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(54) POLYMER-MADE RLTER TYPE MULTICHANNEL WAVELENGTH MULTIPLEXING AND 
BRANCHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a filter type 
multichannel wavelength multiplexing and branching 
device having excellent light transmissivity and 
workability in an optical communication wavelength. 
SOLUTION: A polymer crossed optical waveguide circuit 
2 is formed of a plurality of optical waveguides provided 
on a substrate 6, and a cladding part 8 to cover the 
optical waveguides. Filter insertion grooves 9, 1 0, and 1 1 
are provided in the crossing portions of the optical 
waveguides, and dielectric multilayer film filters 3, 4, and 
5 are inserted into the grooves, respectively. The optical 
waveguides and the cladding part 8 of the polymer 
crossed optical waveguide circuit 2 are formed of a 
polyimide fluoride. 




2a>. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAQXaikMDA41 4243960... 2006/06/20 



Searching PAJ . 



2/2 ^—i> 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAQXaikMDA41 4243960... 2006/06/20 



ms^mfff (jp) ^ 1^ ^ ^ (a) (ummmm'jikmmn 

#132002-243960 
(P2002 -243960A) 

(43)^HB ¥JS£14¥8^280(2OO2.8.28) 



(51) Intel.' mmn^ f i f-va-h-c 

G0 2B 6/12 G0 2B 6/12 F 2H0 4 7 



(21) tusmn 


i^R2001 -41706( P2001 -41706) 


(71)aifflA 


000102739 












7^13^ 2 H 19B (2001. 2. 19) 












yg:^mms.mm~rB i » i ^ 






































(74) A 


100064621 



















(54) m^<r>^m\ vA)\^9m»=}'^y^)vm^m&^iitm& 



(57) cs;^] 

A«9. 10. I i^wnf. cti^(Dmicmmt^0'mm 

2 co)^»SSS ^ <y Fgp 8 ^ 7 <y ^{1:4? 'J 
5 Ffi:J:oTf^fi!t-r§o 




(2) 



#^2 002-2 43960 



[»*S4] M>i^m39m(Dy^j]y^m0^^>^^v 
mnw^mmy-fjv^<D(i>fj:<t^—^t)\ it^coss 

mmw^mmy'fj\^^<D'p^<t^—Di)\ m^coi&m 

[000 1] 

n^y^jv^m^'j-^y^iv-m^^m.m.-B^mmiicmt 

[0 0 0 2] 

So ccofzib. y-^}v^m^^^y:^-;vmm-^^mmit 

[0 0 0 3] -Igfi^tC. :)t«jS^<D^x/WXicJffl{c 
!S«iS^fift^ 1. 3mm T'O. IdB/c miXTOfgTta 



[0 0 0 4] -77, BJ$J-?7^»feSS{±Xtf>n-ha;g- 
l^i:it«^LTai®ceti:g|nTi/^5/-ci6, y -< )h^mxm 

CO 0 0 5] 

<Dy^;i^m^9-^>^-fms:-^^^^(Dd-^. ^mm 
z\ xmmit-r^c ttimmv^^ ti^^orsmti^^^ 

[0 0 0 6] ^Cl:\ *%B^#?,(±. cn&(D||^S*^e> 

St. it^tttcffin. jg^ftAM. S^im^tl. 5 5 /X 

Kf^l? ^ S C t L*:MB^;&^fiE-r S (CM /Co 

[0 0 0 7] *%B^«±s3Lrcliie*ORgM*5J:t^i|^|^)K 

li. yemmmA-i:<DytmMiiti]aj:mcmnrcy 

[0 0 0 8] 

ic m''f^nrzy^;ii^ mxm^^-t s M^'i'^mytmm 

y-fji^t^m^. mtiytm&^tmti^^'y FSficDM 
is^rcii (/ >-rn*^— ?3 ^ u -y 5 f tc j: c» t l c 

[0 0 0 9] m2<Dmmt. ±ib^ i cofge^tcfei/^r. 

[0 0 10] m3(Dmmt. ±mm\^rci±m2(Dmn 

[0 0 1 1] mAcDmnifi. ileus cofgH^tcfca^r. 
mmw^mmy'ffV'$i(D'j^:^<ti,—z)ti\ it^oisia 

t(±^Mjg?-l±T^nUiT©tS«;?:;SI^?-a:Sx -y i/y 



(3) 



2002-24396 



t COT'S 

CO 0 1 2] mSO^mii. ±IB^3©%WtC:feV^T, 

[0 0 13] ^fiB^tcfcv^T, M^^^mytmmm^o:) 

^ic'r&m 1 . 3tl. 55 n m#jS-ej2B^TS K> . -^fc 

coo 1 4] ^-y^fbi^U-f 5 H(i. :7-y^fb7^h^* 

7 -y *{k7" h ^ ;b 4? >^ ^ fc (i ^ ® l^aii^: tyyM 

CO 0 1 5] mc±§icoyymit:^v-^^ vcD^r-yem 

ji'tt. Bi*14Tv^v>'XC0^tx/c:t<Di:bT, 2, 2- 
tdX (3, 4 -iy:^jV:i-^^iyy 3L~Jl) ^^V-yjl':tu 
7^n/^>-^7j<1^ (6 F D A) tv'T5>*^P.^^Lrc 
^^ylSfb-KU'TS FfeL<{i^-Ott«#f*. t5<fcl^l, 
4-trx (3, A-i/ti)\^if-^iyV'^)y)\/-^u-7 3Ly^ 

xF^yyl/^tD^V-tfV-^jKI^ (1 0 F EDA) 
f: i^T 5 ^ L fc 7 «y ^{t.1? U -r 5 K t L < (i ^ 

Co 0 1 6] 

iT'^-r*.©t±, m&^MmiMKm^^^^n^y^ju^m 

i:iiS*i;-r5) -e, 4^^y^;l/ (7A~7D) <Di«5i-? 

^mytmmm^zt. soo^m^M^^-r-'i/^f 3. 
CO 0 1 7] mtEi^^^^myemm^mzii. »«6± 

;&S3^^>y Fg|58i:T-«fi!c^txTV>;|.„ ^^^SSti^J^^ 
>y Fg|5 8<D4'tcai^Lr}gfi!c$n. Sfc*jSgS©32Mgp 

^icity^;\y^mxm9, 10, i iti^^n^inm^f^ 
n. cti^<Dmicm9i^mw.^^mmy^fi^^3, 4. 

5 A^jfA^nrv^^o 

CO 0 1 8] MiaS;^i-^3SM^W)iglHlSS2{i> »MSSi: 
y FgP 8 tO***^ i: L T^^? ^ § :7 -y lSft>i? U 



tx^nrnVf^n. looAtiiK— F 1 2 i:. 4o<DtiJ:ti 
5j?— F13, 14. 15, 1 6^*LTl'>5o 

CO 0 1 9] Mie^Km^eM^-i-yi/^f 3. 4, 5 

9. 10. 1 UCffA^n. U VfiM{k<Sfl§fcj:oTH^ 
^nri/^So c:iI'Z?ffll'^^cSI«^*:^)1^7-i';L'^3. 
4 , 5 ti. -^-n-f-'ni^g 1. 2. 1. 3. 1. 4/i m<D 
7t ^ M ji ? ^ / ^ > F ^ ^ X 7 ;b ^ -r- S -g) o 
CO 0 2 0] Bijfe&7'i'>'l/^ffiA^9, 10, 1 Ui. 
^-Tv'V^y— C<fcoTpi|i*'«*tl2 0 /trnt^SJc^fC 

Co 0 2 1 ] m 1 tc^Lfc2g«-g-^Mg§ 1 «oii{^ 
XStC^V^Tl«B^-r^o 02 (a) ~ (g) itmi&i^^ 

tCtJl^rti. S53-?^M7t»?SlH]SS2^1ifig^;5<>^-y 
F. WiSSg. ^'■^•yFgp) Ws^fc 2 , 2-!£X 
(3, 4 -i>';^;l/4->4^->7i— ^^•*j-yjl/:to-/a 
/'^>-m7m (6FDA) t2. 2' -ex (FU:7;l/ 
;tD^^;l/) -4, 4' -v^ZSy ff^i— ;b (TFD 
B) *^?)-a-filtL/c>1-°'J'l'5 F (6FDA/TFDB) 
i:. 6FDAi:4, 4' -:t4^>'v'7— (4, 
4' -ODA) *>6^^Lfcd-'U-r5 F (6 FDA/ 

4. 4' -ODA) mm^tttPi : o^# 

ty) ^fflv^^o 

COO2 2]««0{C. (eFDA/TFDB) : (6 F 
DA/4, 4* -ODA) iO«M^it*M : 0©:7>y^ 
it^° 'J 1- 5 Ftt«B-{it:OBulgf*T-fe ^5 :7 >y ^ffc.i-; VT^ 
F^cDDMA c 1 5 w t yoJ^fS^i/Unva^e (0 

(a) ) ±tCXtf>3-F Lfctt> :t-:/>ffT3 8 0 
• CT- mP^An^L-rS Ffb>SrfTV\ TSP^'^-yFWl 
1 2 (M/f*t±, Jg^fi 1 . 3 /I mCDB^n T E : 1 . 5 2 

0. nTM;i. 510, 1. 55 /imfDBfn T E : 

1 . 5 8. n TM : 1 . 5 0 8) ^fML-Tc (0 

(b) ) o 

CO 0 2 3] J5!:fc. Tg|5^5>y Fill 1 2±^, (6 F 
DA/TFDB) : (6FDA/4, 4' -ODA)cD 

tta^jtA^ 4 : 6 ©:7 -y ^fkJi? u = ¥^m-^i^(Dmm 
i^X'&^yymit^vy^ vmcoDMA a t%m 

tam-^S. F{bft£0MffA'«8mm{c:&5J;3ti:Xlf 
>n— FL/co ^<Dft, ^— ::^V4'T3 8 0° CT m 

cmmw 1 1 3 cmmmit. i&mi. 3 fi m<DmnT 

E;1. 538, nTM:i. 53K 1. 55/xmCD 
B#nTE ; 1. 5 3 8, nTM; 1. 5 3 0) %J^fiStU 
/c (@ (c) ) o 

CO 0 2 43 mc. nZill 1 3±'\7* FUv^XF^ 
XtfVn-FLfdl, 3S^7t»jS^S§OC r vx^/^^- 

>-! 1 4^:7^^ Fyy^*^:7)Stcj;oTUv'xF{cte¥ 

^■^fc (H (d) ) „ 

CO 0 2 5] ^fc, :7* F ui^x ho^m^^n"? C tic 



(4) 



2002-243960 



1 1 4^m^Lrz m (e) ) „ -rxi^/^^—^^i 1 4 

R I Ei4 (';7^-7"'(':/'i'^VX-y^>'^-a) ICJ:DX 
>y^>:J'*;&fTi/^3T/^^— y 1 1 S^m^Lfc (0 

(f) ) o 

CO 0 2 6] ;^{C. HT/^^-y 1 1 5±{C. TgP^'^ 

^*:i?fe?.7-y*{(:4-°'J75 F®?«DMA c 1 5 w t %?g 
?K^Xlf>n— h Lfc^, :t-:/y4'-Z?3 8 0° CTM 
B#F^i!in^L-Y5 Fft^m\ TgP^^-y Fil 1 1 2 i:|SI 
C®*fl^*^#0±a5^^-y F« 1 1 e^JgfigL (0 

(g) ) . t^r7<y«{k4-°U-r5 F{Cj;§ft^?3^S 
?tSijglaIgS2^ia{tL/c:o 

[0 0 2 7] C<r)J:9;6:73S{cj;oTffM?nfciS^? 

/l/^ifA«9. 10, 1 1 %^-i'v'>^'y-tcJ;oTJ^ 
^L. S-7-r;b:5fifA^9. 10. 1 UC^-tl^nSig 
?S*««S^§K«#:^Sfli7-f';l/^5f 3, 4, S^JfA 
LH^-r^ChfCcfcO. la 1 {i:^Lrc4 c h©M5-8-^ 

CO 0 2 8] :^fc. HutBiS^S-&^i-jgS 1 <D7te^#14^«iJ 

^LfCoJS^fil. 2, 1. 3. 1. 4. 1. 5/im£04 
ffi»<D^M7^2 O^A;'34<-F 1 2A^?.A*fL/ci:C 
5. -a-!S31£2 0{C#$nSJgfil . 2 /im(D7t2 1 Tctt 
*^S§m^JlM:7^';l/^3^SiibW;'3>K-h 1 3*>e. 
t±i*fL/c„ CtOfem^O^ (iSSl. 3, 1. 4. 
1. 5 iim(D31S.m.<0-^m.ft2 2} \.t. M«f*^J1^7 
f /l/ 3 U TSim^^SM 7 f ;l/ 4 'Niija L 

Tzo '^mt2 2l<C^^n^m.^\ . ZtimCO^Z 

3 f£lt:6^Km^B^7-i';b^ 4 ^m.^ Lffi;'7#- h 1 

^t^hmmi^Tc. c ©sftj-x^^oT^ 1 . 4. 1. 

5 /im®2jS^*cO^&7t2 4) mmW^M^y ^ )\y 

-e-^^7l£2 4fC#$n?.!E^5 1 . 4 /im(D7^2 5ti. 

*fU, ^ftl. 5 /imt07l£2 6«i^«#:^»M7-c;l'^ 

CO 0 2 9] C£DJ;3{c. A:':=i^-F i 2A>?,AttLfc 

3. 14. 15. 1 6*-'?)^n^"nzSS 1 . 2MmC07t 
2 1, 1. 3;imC07fe2 3, 1. 4/im^D7t2 5^ 1. 

5 /im 0)7^2 SA^'^n^nm^fL/co »A*i^«±T(D 
4^-FT-6 d BIXT. ^4<-hF^cDi7nXF-^f±-2 
5 d Bi-XTT-*o/Co 

CO 0 3 0] ^mmtommiz^if^yt^niimmvit^ 
9. 10. 1 



4. 5{±, ^^m(DmmiC^Ltc^'^l^\^/^7.y^ ;l'-$tlc 
C 0 0 3 1 ] 0 3 t±:$:|K|B^(D^ 2 <D|ISS(Dff^«|^^-r jg^ 

CO 0 3 2] 0 3fC*5I.^r, 3 0 T'^fiSft 

(7 A~7 D) o:>m^^^m^mm^^3 2 ii. 

c<Dii5:«-^3^M7^«M[lI8S3 2<?)«?jSfcgScD55MgP:9-{i:K 

t.fp>tirc3'D(Dy-<j]y^mxm9, 10. \ ^y 
^jv^^xm9. 10. I Hc^n^ntfA^ns^^ 

3. 4. 5i;T'^^^nTV>§o tffteiS^?3SM7fe#?g^ 
[e]Sg3 2{±. »JggSi:^v>y FgpScO^^ijstfcLTfiSiJ'^ 
A^e-^S^-y^fb-l^'J-rS F^fflV^TSf^^tl. 1 0(D 
A:^jH— Fl2i:, 4o©ai:^I^^°— h 1 3. 14. 1 

5. 1 6^WLTV^5o OSO. ^micomiti, 
^>'a^S6^Df^c^^D{^:Jl^';-Y5 FSS3 1 ^ffli/^TS5^)- 
?3gM7^*M[eIg§ 3 2 :&^f^ Lrci^A-s^ffi LfcllSSOJ^ 

CO 0 3 3] MieSI«i*^«M:7-r;bi5f3. 4. 5{i. 

•?-n^nigai. 2. 1. 3. 1. 4 mCDT^^jgjg^ 

H±^/^y F/^xy^-yi-^-efe-So ^^^mcommxii. y 
^mmi*i^mmy'f;\y^3, 4. 5(d^ii{±*5ji 7 

10. 1 1 ®?S>|'s^2 0 m@Si:»<-r5iii:A^'-e 
:7^;i/^rti:cfc§ilSiJ«^;&/jN^<-e#-g>„ ^?>{c, 

CO 0 3 43 BtiieiSfi^^i-S§s3 OcDTfe^itf'tt^&ffliJ^L 
rco&fil. 2. 1. 3, 1. 4. 1. 5^im04ig^S 

o-a-?8^7t2 0;&A:^>-}-°-F 1 2A^e,AI>fLfci:c5s ± 

iHL/cs 1 (ommmmtrnmic. mm'^^mm3 oic 
Jii-Dr^m.-^n. mtj^^—h 13, 14, 15. 1 6*> 

e.jS5l. 2Mm(D^2K 1. 3nm(Dyt23. 1. 
4/^m^07t2 5, 1. 5 /i mO^ 2 6 A^^n^tlttJl^ L 
fco Src, aS«f*^»^7f;b;5' 3, 4. 5 ti. SS*^ 

i^i: LTMfft0S*v^>1? U -f 5 Fa«^ffl^^T^/^§cDr^ 
i?A»^*^^M^n, ±T<7)4^- F T' 4 d Bl:iTV$>^ 
fco ^rc, FF^tD^nxh — ^{i-2 5 d BJ.;(T 

CO 0 3 5] ^^mMcDmmic^i'f^yt^^^mmxit^ 

9. 10, 1 Ui:#A-r-S)/^>F/^X7i'-'b^'3, 4. 



(5) 



002-2 4396 



c 0 0 3 6 ] 0 4 it^^mcof^ 3 (Dmm(omm^^-r\& 
^mmm^ 5 2 o3SMgi5^{c^tt e. nfc 3 oco 7 ;b 

»AP9. 10. 1 1 i:. ^:7^;b^'mit9, i o. 
1 He^-n-mfflA?nrc)Sji«fi^A^s^^3 0(DSi 
n.w^mmy^>\y^sA. 55. 5 e i^T'itBg^nTv^ 

KgP 8 <7)M*^^ i: L T^«^^? 5. ^ 7 -y «fb*° U 5 K 
^ffli/^TMft^n. 1 OiTDA^'Jd^— h 5 7 4OC0{±5 
h5 8, 5 9, 6 0, 6 1^#LTt/^So KMi* 

^Jii^:7i';i'i5f 5 4, 5 5. 5 6 ^n^n?g^5 1 . 

4 ft m i: 1 . 5 m m<DrBl(c^3g^^i:S#f^^Ci«W?S 
fiA^'^ffi-rSi-yi^":?^;!^^? ( 1 . 4/1. 5/imX-y 
>^:7'r>'l'^5?) , iSfil. 2 /X mill. 3 mCDF^fCjiji 

(1. 2/1. 3 ^nix y v-':7i';l/^) . &Sl . 3 
m i: 1 . 4 /i mcr)PBl{cJSiS^^i:StJ^^O^#®ft*^ 
?¥fi-rSX-y S>~:7-f (1. 3/1. 4/tmX-yi?7 

[0 0 3 7] *iifififi«JT-fflv>e>nsfsm^]i^7-i';i' 

^5 4. 5 5. 5 6{±. »1S«;^i:Lr;K'J'l'5 K^ffl 
fci6. y-r/i'^JfArSg. i o, 110^*1^20^101 

CO 0 3 8] mi'^Lrcm&^^m^d o<o9e^mii^m 

^LfeojgSl. 2. 1. 3. 1. 4. 1. 5nm(D4 

m&(D-^m^2 O^Xtl^^—h 5 7A>?>AttLfci;iI 

-^^ytz oic-^^n^^&i . 5 /imOT^e 3/-at 
etBifurco cojgfiji^^o^ (is^fti. 2, 1. 3. 

1. 4 /im(D3ig^SO^i^7t6 4) (i. 

vfco ^fc, -a-is^^e 4 tc^$ti§j^fi 1 . 2 ft m<D^ 
6 5r£ttA^»im^^M7-i';i'tSf 5 s^^mmnati^^- 
y- 5 9t-^tiimLrco ccommimo)^ mm 1.3. 
1 . 4 m<D 2 ig^fto^&Tt 6 6) mmi^0'mmy 

tfco :^tc. ^iS^6 6 fc#*ti5i6^S i . 3 fi mOJt 

6 7«. mnHi^mmy ^ jv^ 5 G^mmi^rtats^^'- 
hG li^ibmsriL. m.s.1 . 5 /imCO^e 8i±K«i*^ 

®K7 f ;U:J» 5 6 T'Stt LtB:^J5l?— h 6 0 A''^ ^■n^'n 



[0 0 3 9] C(D<fc^(C. A:^JK-h 5 7*>e.A*fLrc 

B-is^^ 2 0 {i}gs^55-isgi 5 0 v^m-^ti. mt!^^- h 

5 8, 5 9, 6 0, eifi^^m&l. 5/im(D7t63, 
1. 2/im07t65. 1. 3|im©7t67. 1. 4/tm 

©7^6 8*^'^n^nffi*fufco mxm^imm(Dm^m 
nw^mmy ■<)\^^ 5 4 , 55, 5 e^iSfflbfccii:. 

mmw^mmy-fji'^ 5 4, 55, 5 6i:LTx -y>>-:7 

Ovi<— h-^3. 5 d BJWTfO&o/co hF^O^D 
Xh-^{i-2 5 d Bi^TTfe^fco 
[0 0 4 0] *^S|(Dm^tcfcttS7te^!tt'ftffffi-e{i53- 

9. 10, I ncmx-r^mmi^^mmy-<fi^^3, 
4, 5{±. :$i^m<Dmmic^LrcJi-yiyy ^ jv^icm^ 

coo 4 1] ±tHLfc:||)lcOfg^T'{i. mm^^§§<D 

CO 0 4 23 i^tc. ±BELrc^m<DmmrHi. ms-^-i^ 

m§§(0^^'^-;]ym^ 4 c h i: -a-^iS^^tiSTtcojgS 
tLXl. 2, 1. 3, 1. 4, 1. 5/im^fflV^/c 

Xy^L, (WW DM : wideband wavelength divisioniiiult 
iplexer) Z^'-trX2^-?:ffll/>e)n§ 1 . 3~1. 5Mm 
^(C*5ltS2g^5MPi 1 5 — 2 0 nm©7ti5:i:\ fflt/^?)!^ 

[0 0 4 3] 

Tif^eco;et.^.-Ku^5 K^fflv\ ^tzmm^^mmy 
pzy^ji'^m^^^ :y^-')iM^^i&S:^^i&mf}mmx 

[132] (a) ~ (g) {±7-y*fb1-°'>lf'5 FfCj;^ 



<mm2 002-243960 



[04] ^^m<om3<omm(Dmm^^-rmmmr'$> 

^^^^my^mmmm. 3. 4. s-mm^^mmy^ 

gp. 9. 10. \ i- y-<fi^i^xm. 12-Xtl^-— 



13. 14. 15. 1 e -tti;^^^— 20 --4m. 
ftO-^lSJt, 2 1-1. 2 (imCDM. 2 3-1. 3 m 
®7te. 2 5-1. 4/im<07t. 26 -1. 5 mOD^, 
3 0. 5 0- -lg^fi^:«-zS^§§. 5 4. 5 5, 5 6 
^mmy-<J\^:S' (x-y v'':7^';l/^) , 1 1 2 -Tg|5^/^ 
•yK®. 1 1 3 -nz*. 1 1 4 •vx^/^^— i 
1 S'-SSMTte^Zg^SScOny/^^ — 1 1 6— ±gp^^ 



13 



C01] 








1 7 2;^ 


1 




(a) 













21 



7A 



20 



(b) p 



(C) 



[0 2] 



3^6 



-113 
^6 



[03] 




(d) 



Cf) 



^114 



i 



J1A 



^ — ^ 



i 



-115 



-6 



(9) 



^^777777^ 



-T16 
-t15 
-6 



[12 4] 




(7) 



002-243960 



immm ;ii± m.m 

^^SPffSESfiS-Te 1 # 1 # X 
^MfPfrSEffigT^-TB 1 » 1 ^ X 



(72)^^# «- 

^^l]3|iT^Effi#f?tz:T@ 1 S 1 ^ X 

(72)^qa« fA^a m. 

m«lfI5»f^ES«T?ii:TS 1 S 1 ^ X 

(72)^W# fi55tL 

^S«P#T^Effiff1g-Tg 1 # 1 ^ X 

(72)|^H^« Oj* -H^ 

^MfPtr^EStfftZlTg 1 S 1 ^ X 
• "t^ ' "r^ ' 7 hy^^X-r^ynv';^ 

F^— A(##) 2H047 KA03 KA12 LA18 PA02 PA15 
PA24 PA28 QA05 RA08 TA31 
TA43 TA44 



